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LISTING OF THE CLAIMS 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

1-33. (Canceled) 

34. (Previously Presented) A satellite data reception system comprising: 

a channelizer which receives a frequency spectrum containing samples of a band 
transmitted from a transmitter over a wireless link and divides the frequency spectrum into 
subbands including a sequence of the data samples comprising a time division multiplexed signal 
from multiple channels output by the channelizer with each successive data sample belonging to 
a channel different from a channel to which an immediately preceding data sample belongs; 

a multiple channel phase tracking coupled to the time division multiplexed signal from 
the multiple channels which outputs sequentially groups of most likely bits and from hard 
decisions from multiple channels; 

a first memory, coupled to groups of most likely bits, which stores the groups of most 
likely bits from the multiple channels and outputs a sequence of data groups equal to a number of 
the multiple channels with each data group containing a plurality of samples from one of the 
multiple channels; 

an inner decoder, responsive to the sequence of data groups from the first memory, which 
outputs decoded data groups from the multiple channels; 

a second memory, coupled to the decoded data groups from the multiple channels and to 
the hard decisions from multiple channels, which stores the decoded data groups and the hard 
decisions into data blocks which are sequentially output by the second memory; and 

an outer decoder which decodes the sequentially output data blocks from the second 
memory. 
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35. (Previously Presented) A method of receiving data in a satellite which is transmitted from 
a transmitter over a wireless link that is received with a data receiving system including a 
channelizer, a multiple channel phase tracker, a first memory, an inner decoder, a second 
memory and an outer decoder comprising: 

receiving with the channelizer a frequency spectrum containing data samples transmitted 
from the transmitter and dividing the frequency spectrum into subbands, including a sequence of 
data samples comprising a time division multiplexed signal output from multiple channels with 
each successive data sample belonging to a channel different from a channel to which an 
immediate preceding data sample belongs; 

the multiple channel phase tracking in response to the time division multiplexed signal 
from the multiple channels sequentially outputs groups of most likely bits and hard decisions 
from the multiple channels; 

storing with the first memory groups of most likely bits from the multiple channels and 
outputting a sequence of data groups equal to a number of the multiple channels with each data 
group containing a plurality of samples from one of the multiple channels; 

the inner decoder, in response to the output of data groups from the first memory, outputs 
decoded data groups from the multiple channels; 

the second memory in response to the decoded data groups and to the hard decisions, 
stores and sequentially outputs the decoded data groups and the hard decisions into data blocks; 
and 

the outer decoder, in response to the sequential output of the stored data blocks from the 
second memory, sequentially decodes the data blocks. 

36. (New) A receiver comprising: 

an input in the receiver which receives a time division multiplexed signal containing a 
plurality of channels which has been transmitted from a transmitter; 

a memory coupled to the input, including an addressable storage array which stores a 
sequence of data samples contained in the time division multiplexed signal from the plurality of 
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channels with each successive data sample belonging to a channel different than a channel to 
which an immediately preceding data sample belongs and outputs the stored data samples in a 
sequence of data groups equal in number to a number of the plurality of channels with each data 
group containing a plurality of samples from one of the plurality of channels; and 

a decoder, responsive to the sequence of data groups, which decodes the data samples 
within the sequence of data groups and outputs decoded data samples of the plurality of data 
groups from the plurality of channels; wherein 

the memory comprises a write address generator and a read address generator and the 
addressable storage array contains memory cells which are addressed by addresses generated by 
the write address generator and the read address generator, the sequence of data samples being 
written in a group of memory cells with addresses generated by the write address generator, and 
the sequence of data groups being read out with addresses generated by the read address 
generator. 

37. (New) A receiver in accordance with claim 36 wherein: 

the receiver is contained in a satellite. 

38. (New) A receiver in accordance with claim 37 further comprising: 

a channelizer coupled to the input and to the memory, which is responsive to an input 
bandwidth and which divides the input bandwidth into a plurality of output channels each of 
equal bandwidth, one of the output channels comprising the time division multiplexed signal. 

39. (New) A receiver in accordance with claim 37 wherein: 

the memory further comprises a write address generator and a read address generator and 
the addressable storage array contains memory cells which are addressed by addresses generated 
by the write address generator and the read address generator, the sequence of data samples 
being written in a group of the memory cells with addresses generated by the write address 
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generator and the sequence of data groups being read out with addresses generated by the read 
address generator. 

40. (New) A receiver in accordance with claim 36 comprising: 

a multichannel phase tracking which processes the data groups from the plurality of 
channels to output from each data group a group of most likely bits; and wherein 
the data samples each comprise orthogonally encoded data; and 

the decoder is a biorthogonal inner code soft decision data decoder which decodes groups 
of most likely bits. 

41. (New) A receiver in accordance with claim 40 wherein: 

the receiver is contained in a satellite. 

42. (New) A receiver in accordance with claim 41 further comprising: 

a channelizer coupled to the input and to the memory, which is responsive to an input 
bandwidth and which divides the input bandwidth into a plurality of output channels each of 
equal bandwidth, one of the output channels comprising the time division multiplexed signal. 

43. (New) A receiver in accordance with claim 40 wherein: 

the memory comprises a write address generator and a read address generator and the 
addressable storage array contains memory cells which are addressed by addresses generated by 
the write address generator and the read address generator, the sequence of data samples being 
written in a group of memory cells with addresses generated by the write address generator, and 
the sequence of data groups being read out with addresses generated by the read address 
generator. 

44. (New) A receiver in accordance with claim 40 comprising: 
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an outer decoder, coupled to the inner decoder, which sequentially decodes blocks of data 
including the most likely bits from the plurality of channels. 

45. (New) A receiver in accordance with claim 44 wherein: 

the multichannel phase tracking outputs hard decisions from the multiple channels which 
are coupled to the outer decoder and the blocks of data include the hard decisions which are also 
decoded by the outer decoder. 

46. (New) A receiver in accordance with claim 44 wherein: 

the memory comprises a write address generator and a read address generator and the 
addressable storage array contains memory cells which are addressed by addresses generated by 
the write address generator and the read address generator, the sequence of data samples being 
written in a group of memory cells with addresses generated by the write address generator, and 
the sequence of data groups being read out with addresses generated by the read address 
generator. 

47. (New) A receiver in accordance with claim 44 wherein the biorthogonal inner code soft 
decision data decoder is a Reed-Muller decoder. 

48. (New) A receiver in accordance with claim 46 wherein the orthogonally encoded data 
samples are QPSK encoded. N 

49. (New) A receiver in accordance with claim 46 wherein the receiver is contained in a 
satellite. 

50. (New) A receiver in accordance with claim 49 further comprising; 
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a channelizer coupled to the input and the memory, which is response to an input 
bandwidth and which divides the input bandwidth into a plurality of output channels each of 
equal bandwidth, one of the output channels comprising the time division multiplexed signal. 

5 1 . (New) A receiver in accordance with claim 44 wherein the receiver is contained in a 
satellite. 

52. (New) A receiver in accordance with claim 51 further comprising: 

a channelizer coupled to the input and to the memory, which is responsive to an input 
bandwidth and which divides the input bandwidth into a plurality of output channels each of 
equal bandwidth, one of the output channels comprising the time division multiplexed signal. 

53 . (New) A method of data reception comprising; 

at an input of a receiver receiving a time division multiplexed signal containing a 
plurality of channels which has been transmitted from a transmitter; 

storing with a memory a sequence of data samples contained in the time division 
multiplexed signal from a plurality of channels with each successive data sample belonging to a 
channel different than a channel to which an immediately preceding data sample belongs; 

outputting from the memory the stored data samples in a sequence of data groups equal in 
number to a number of the plurality of channels with each data group containing a plurality of 
samples from one of the plurality of channels; 

using a decoder which is responsive to the sequence of data groups to decode the data 
sample within the sequence of data groups; 

outputting from the decoder the decoded data samples of the plurality of data groups from 
the plurality of channels; and 

performing multiphase tracking of the data groups from the plurality of channels to 
output from each group a group of most likely bits; 

wherein the data samples each comprise orthogonally encoded data; and 
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wherein the decoder is an inner code soft decision biorthogonal decoder which decodes 
groups of most likely bits. 

54. (New) A method in accordance with claim 53 wherein: 

the receiver is contained in a satellite. 

55. (New) A method in accordance with claim 54 wherein: 

an input bandwidth from the transmitter is received by the receiver and is divided by the 
receiver with a channelizer into a plurality of output channels each of equal bandwidth, one of 
the output channels comprising the time division multiplexed signal. 

56. (New) A method in accordance with claim 54 further comprising: 

addressing memory cells of memory by addresses generated by a read address generator 
and a write address generator, the sequence of data samples being written in a data group of 
memory cells by addresses generated by the write address generator and the sequence of data 
groups individually outputted from a group of memory cells being generated by addresses 
generated by the read address generator. 

57. (New) A method in accordance with claim 53 comprising: 

sequentially decoding blocks of data including the most likely bits from the plurality of 
channels. 

58. (New) A method in accordance with claim 57 wherein: 

the multichannel phase tracking outputs hard decisions from multiple channels which are 
coupled to the outer decoder and the blocks of data include the hard decisions which are also 
decoded by the outer decoder. 
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59. (New) A method in accordance with claim 57 wherein the orthogonally encoded data 
samples are QPSK encoded. 

60. (New) A method in accordance with claim 57 wherein the receiver is contained in a 
satellite. 

61 . (New) A method in accordance with claim 60 wherein: 

an input bandwidth from the transmitter is received by the receiver and is divided by the 
receiver with a channelizer into a plurality of output channels each of equal bandwidth, one of 
the output channels comprising the time division multiplexed signal. 

62. (New) A method in accordance with claim 60 further comprising: 

addressing memory cells of the memory by addresses generated by a read address 
generator and a write address generator, the sequence of data samples being written in a data 
group of memory cells by addresses generated by the write address generator and the sequence 
of data groups individually outputted from a group of memory cells being generated by addresses 
generated by the read address generator. 

63. (New) A method in accordance with claim 57 wherein: 

the data samples are stored in an addressable storage array containing memory cells 
which are addressed by a pair of addresses, the sequence of data samples being written in a group 
of memory cells each containing one common address of the pair of addresses and the sequence 
of data groups are each individually outputted from a group of memory cells containing one 
common address which is another of the pair of addresses. 



